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Apparatus and nnprhnd for aligning hank notes. 

[0001] The present invention relates to an apparatus and a method for aligning bank 
notes in a transport system. 

[0002] Apparatuses and methods for aligning bank notes in a transport system 
usually have means, which move the bank notes to be aligned in a direction deviatmg 
from the transport direction of the transport system and direct them against a guiding 
element, so as to urge an edge of the bank notes, which is parallel to the transport 
direction, against a guiding element, so that the bank note has a desired alignment. 
Usually, for this purpose rollers are used, which are moved by a motor and disposed in 
the transport system in such a way, that they propel bank notes transported by the 
transport system in a direction oblique to the transport direction, so as to urge them 
against the guiding element. Here the rollers act on the bank note, which is transported 
past, along its entire length or across its entire width. As a result of this there is the 
possibility that the bank note is deformed, for example folded, when it is urged agamst 
the guiding element. This also leads to the fact, that the actual goal, namely aligning 
the bank note in a desired alignment is not achieved, because the alignment effected by 
the rollers deviates from the desired alignment. 

[0003] For improving this problem EP1 188699 A2 proposes to use rollers, which 
are disposed in the transport system and act on the entirelength or width of the 
transported bank notes, the rollers being disposed on a framework, which is adapted to 
be adjusted by a motor. Furthermore, the prior art apparatus has a sensor unit, which is . 
located in the transport system in front of the rollers and determines the alignment of 
the bank notes each transported past the sensor unit. Dependent on the determined 
alignment of the bank note, the rollers or the framework supporting the rollers are 
adjusted by the motor in such a way, that the movement of the bank note effected by 
the rollers is dimensioned in such a way, that the bank note, after having completely 
traversed the rollers, has the desired alignment. 

[0004] The prior art apparatus therefore has the disadvantage, that the influence of 
the rollers required for aligning the bank note is determined without taking into 
consideration the properties of the bank note, which potentially may influence the 
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aligning Dependent on the state of the bank note, its friction may vary. Very duty 
bank notes or limp bank notes normally have a higher friction, whereas new or freshly 
printed bank notes have less friction. Similarly, the friction coefficient of the rollers 
may vary, namely when the rollers have been soiled during the operation. These 
factors in general have the effect, that when aligning by means of the rollers used in 
the prior art apparatus, the desired alignment is not achieved, because e.g. due to the 
fluctuations in friction occurring during the operation the desired alignment cannot be 
achieved to a precise degree. In addition it is a problem, that the rollers act on the 
transported bank note along its entire length and across its entire width. In particular 
with bank notes, which exhibit a damage, such as tears or the like, it can occur, that 
due to the force exerted by the rollers the already damaged bank note is further 
damaged or definitely destroyed. 

[0005] It is therefore the problem of the present invention to specify an apparatus 
and a method for aligning bank notes in a transport system, which reduce the influence 
exercised on the respective bank note to be aligned to a minimum required for the 
intended aligning, whereby for any bank note - and independently of its state - the 
desired alignment shall be achieved. 

[0006] This problem is inventively solved by the features of the claims 1 and 3. 

[0007] The invention starts out from the facts, that when aligning bank notes in a 
transport system the alignment of a bank note transported separately in the transport 
system is detected, that it is checked, whether the detected alignment of the single 
bank note is a misalignment, that the single bank note according to the detected 
misalignmerit is aligned in a desired alignment by a movement of the single bank note 
in a direction deviating from the transport direction of the transport system, the 
alignment of the single bank note during the aligning being detected, and the aligning 
being terminated, as soon as the single bank note has the desired alignment. 

[0008] For this reason the invention in particular has the advantage, that the 
influence on the single bank note during the aligning is reduced to the required 
minimum by terminating the aligning as soon as the single bank note has me desired 
alignment. Therefore, unnecessary loadings on the bank note during the aligning, such 
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as for example a deformation of the bank note, do not occur. In addition, the invention 
has the advantage, that the bank note precisely has the desired alignment, since the 
aligning is terminated, when the desired alignment has been achieved. Thus, in any 
case, an influencing of the bank note beyond the desired alignment does not occur, 
even with the most different bank notes or most different states of the bank notes or 
the apparatus for aligning, such as maybe caused by e.g. soiling or damaging. 

[0009] In an advantageous embodiment of the invention it is provided, that the 
distance of the single bank note from a bank note located in front of it in the transport 
system and/ or to a bank note located after it in the transport system is determined and 
the single bank note is slowed down and/ or stopped, so as to achieve a predetermined 
distance between the single bank note and the bank note located in front of it and/ or 
after it in the transport system, if the determined distance does not correspond to the 
predetermined distance. 

[0010] The advantageous embodiment of the invention thus has the advantage, that a 
transport cycle for the bank notes predetermined in the transport system can be 
precisely met, since deviations from the predetermined transport cycle - and thus from 
the predetermined distance between the bank notes - are equalized by stopping a bank 
note for a short time and/ or by slowing down its transport speed, so as to achieve the 
desired distance and thus the desired transport cycle, 

[0011] Further advantages of the present invention appear from the dependent 
claims as well as the following description of embodiments with reference to Figures. 

[0012] Figure 1 shows a first embodiment of a structure of an apparatus for 
aligning bank notes in a transport system, 

[0013] Figure 2 shows a second embodiment of a structure of an apparatus for 
aligning bank notes in a transport system, and 

[0014] Figure 3 shows a third embodiment of a structure of an apparatus for 
aligning bank notes in a transport system. 
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[0015] In the Figures only those components are shown, which are of importance in 
connection with the present invention. Components of the same kind shown in 
different Figures have the same reference sign. 

[0016] Figure 1 shows a first embodiment of a basic structure of an apparatus for 
aligning bank notes in a transport system. 

[0017] The apparatus is disposed in a transport system 10, which transports bank 
notes BN, BN', BN". The bank notes can come, for example, from a singler, which 
separately withdraws the bank notes from a stack of bank notes and transfers them to 
the transport system 10, which supplies the bank notes to processing. When the bank 
notes are singled by the singler and when the singled bank notes are transferred to the 
transport system 10, it can occur that a bank note BN has not the desired alignment. 
The desired alignment of the bank note usually is of such a direction that two edges of 
the bank note, in the shown example the longitudinal edges, extend parallel to a 
transport direcdon T of the transport system. In case the bank note is transported along 
its short edges, of course, the short edges shall be aligned parallel to the transport 
direction T. 

[0018] In the transport system 10 means for aligning 22 to 25 are disposed, which 
arrange a bank note BN' in a desired alignment by setting the bank note in a motion, 
which deviates from the transport direction T of the transport system 10. In the shown 
example the means 22 to 25 are formed by two rollers 23 and 24, the means for 
aligning 22 to 25 having components 22 and 25, which are adapted to displace the 
rollers 23 and 24 in a direction marked by arrows with the reference sign V. The 
components 22 and 25 can be formed, for example, by lifting magnets. By means of 
the lifting magnets 22 and 25 it is possible to move the rollers 23 and 24 to the level of 
the transport system 10, on which the bank notes are transported! 

[0019] By means of a device for detecting the alignment 20, which for example can 
be formed by an optical sensor, in particular by a camera producing a two-dimensional 
image, the alignment of the bank note BN is detected. A device for checking the 
detected alignment 21, which for example can be formed by a microcomputer, checks 
the alignment of the bank note BN detected by the device for detecting the alignment 
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20 to case the alignment of the bank note BN deviates from the desired alignment, the 
mtcrocomputer 21 activates the lifting magnets 22 and 25, so as to bring the rollers 23 
and 24 to the level of the bank note transport, when the bank note BN' is located ,n the 
area of the rollers 23 and 24. At .east one of the rollers 23 and 24 is driven by a motor 
in such a way that the.roller sets the bank note BN' in a motion, which deviates from a 
transport direction T. 

[0020] During the aligning the optical sensor 20 and the microcomputer 21 monitor 
the current alignment of the bank note BN 1 . If during the aligning is determined, that 
the bank note BN' has the desired alignment, the microcomputer 21 activates the 
lifting magnets 22 and 25, so as to remove the rollers 23 and 24 from the level of the 
bank note transport. As to equalize inertias present in the system, this control 
command can be given by the microcomputer 21 even shortly before the desired 
alignment is reached, so as to equalize the inertias present. The bank note BN" then is 
transported in the desired alignment to further processing by the transport system 10. 

[0021] For aligning the bank note BN by means of the rollers 23 and 24 there can be 
provided, that the rollers 23 and 24 have surfaces with increased friction, for example 
a rubberized surface. Analogously, there can be provided, that the above-described 
motor for driving at least one of the rollers 23 and/ or 24 is component of the rollers. 
The rollers 23 and 24 can have any different alignment beside the alignment as shown 
in the Figure, in so far as this alignment is not parallel to the transport direction T. 
Analogously, it.is possible to provide more than two rollers, which are disposed along 
one or more axes, the axes not extending perpendicular to the transport direction T. 
Using more than two rollers permits a more purposeful influence on the bank note 
BN'. 

[0022] One possibility to stabilize the alignment is the use of a guiding element 15, 
which is disposed in the area of the means for aligning 22 to 25. The guiding element 
15 has an orientation, which is parallel to the transport direction T and thus has the 
desired alignment. 

[0023] Figure 2 shows a second embodiment of a basic structure of an apparatus for 
aligning bank notes in a transport system. 
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(00241 The second embodimen, acceding <o Figure 2 essentially corresponds u> .he 
firs, embodiment according to Figure 1. In contrast. to the first embodiment, me means 
for aliening 22 and 23, however, have only one single roller 23 and one single hftmg 
magnet 22, The acdvation of the lifdng magnet 22, and thus the roller 23, corresponds 
to the activation of the components as described above in connection with F.gure 1 
with the same reference signs. However, in the area of the roller 23 mere is a cover 26 
over which the bank note BK is transported by the transport system 10. If the roller 23 
is moved towards the cover 26 by the lifdng magnet 22, controlled by the 
microcomputer 21, the bank note BN" can be aligned in the fashion as described above 
in connection with Figure 1. 

[0025] Figure 3 shows a third embodiment of a basic structure of an apparatus for 
aligning bank notes in a transport system. 

[0026] The transport system 11 transports single bank notes, which for example can 
come from a singler, along a transport direction T, so as to supply them to processing. 
The transport system 1 1 can be of any structure, for example a roller transport system 
or belt transport system. The transport system 1 1 is interrupted by an air baffle plate 
40, which effects the transportation of the bank notes by means of an air flow. The air 
flow of the air baffle plate 40 is produced by means of a plurality of openings in the 
plane of the air baffle plate, this air flow moving the bank note along the transport 
direction T. Moreover, the apparatus has a device for detecting the alignment 20 of the 
bank notes, e.g.. an optical sensor, in particular a camera, as well as a device for 
checking the detected alignment 21, for example a microcomputer. If the 
microcomputer 21 determines the deviation of a bank note BN, it can alter the air flow 
produced by the air baffle plate 40 in such a way, that the bank note BN* is moved in a 
direction deviating from the transport direction T, so as to achieve a desired alignment. 
For this purpose the microcomputer 21 activates valves 4V to 44', which are connected 
to an air supply 49. The air flow coming from the air supply 49 is guided via the 
valves 41" to 44" to areas 41 to 44 in the air baffle plate 40, which have openings 
directing the air flow in such a way, that this air flow directs the bank note BN' in a 
direction deviating from the transport direction T. If the sensor unit 20 detects and the 
microcomputer 21 determines, that the bank note BN' has the desired alignment, the 
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valves 41" to 44' are locked, so that the air flow through the areas 41 to.44 of the air 
baffle plate is stopped. I.e. the bank note BN' is delivered to the transport system 
following the end of the air baffle plate 40 in an aligned form and is transported as an 
aligned bank note BN" to further processing. 

[0027] As to equalize inertias present in the described apparatus, there can be 
provided, that the valves 41' to 44 are locked even before the alignment of the bank 
note BN" is definitely achieved. The definite alignment of the bank note BN' then is 
effected by the existing inertias. Analogously, it is possible, that to the air baffle plate 
40 a guiding element 15 is connected, which has the desired alignment. 

[0028] The processes described up until now in connection with the three 
embodiments serve for equalizing misalignments, such as misalignments as described 
above, for example, caused by the singler used. The bank notes BN, BN' and BN" 
shown in the Figures 1 to 3, which were viewed as one bank note at different points of 
time up until now, shall be viewed as different bank notes in the following description. 
In addition to the described misaUgnments, the singler - or other components of the 
transport system - can also cause a time lag between the individual bank notes. This 
time lag results in a different distance between bank notes succeeding each other in the 
transport system. 

[0029] Since with the processing of bank notes in general a regular and 
predetermined distance between bank notes succeeding each other is desired, 
additionally a device 30, 31 for slowing down and/ or stopping the single bank note 
BN' can be provided. If the sensor unit 20 as well as the microcomputer 21 determine, 
that the distance between two bank notes succeeding each other, e.g. BN and BK. 
does not correspond to the desired distance, then by means of the device 30, 31 a force 
can be exerted to the bank note BN', which at least briefly stops the bank note BN' or 
reduces its transport speed. In this way the desired distance can be achieved. The 
described proceeding is suitable, when the distance between the bank notes BN and 
BN' is too large. In case the distance between the bank notes BN and BN' is too small, 
it is obvious, that instead of the bank note BN' the bank note BN is stopped for a short 
time or the transport speed is reduced, when the bank note BN is located in the area of 
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the device 30, 31. The device 30, 31 can have the form of a lifting magnet 30, winch, 
for example, moves a rubberized element 3 1 to the level of the bank note transport, so 
as to effect the desired stop or speed reduction of the bank note BN". 
[0030] It is obvious, that the device 30, 31 described in connection with Figure 3 can 
be also used for the embodiments of the Figures 1 and 2. 

[0031] The apparatus described above with reference to different embodiments as 
well as the transport system comprising these embodiments advantageously can be 
component of an automatic counter for receiving bank notes, analogously they 
advantageously can be component of a bank-note processing machine, which is used 
for counting and/ or checking and/ or sorting bank notes. 



